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HYDROXY COMPOUNDS AS PROTEIN KINASE INHIBITORS 
BACKGROUND OF THE INVENTION 

Field of Invention 

This invention relates to certain hydroxy compounds and their pharmaceutical^ 
acceptable salts as protein kinase inhibitors. The compounds of this invention are therefore 
useful in treating disorders related to abnormal protein kinase activities such as cancer. 

State of the Art 

Protein kinases are enzymes that catalyze the phosphorylation of hydroxyl groups 
of tyrosine, serine, and threonine residues of proteins. Many aspects of cell life (for 
example, cell growth, differentiation, proliferation, cell cycle and survival) depend on 
protein kinase activities. Furthermore, abnormal protein kinase activity has been related to 
a host of disorders such as cancer and inflammation. Therefore, there is a great deal of 
effort directed to identifying ways to modulate protein kinase activities. In particular, many 
attempts have been made to identify small molecules which act as protein kinase 
inhibitors. 

US 60/525,430 and US 60/525,945 disclosed certain hydroxy carboxy compounds 
as protein kinase inhibitors. 

DESCRIPTION OF THE INVENTION 

This invention discloses that certain hydroxy carbonyl compounds may have 
interesting and unexpected properties that advantageously distinguish them from known 
compounds. They are therefore useful in treating disorders related to abnormal protein 
kinase activities such as cancer. 

One embodiment of this invention is a compound of Formula (I) or (II): 
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H 



wherein: 

R l is selected from the group consisting of hydrogen, halo, alky I, cycloalkyl, 
haloalkyl, hydroxy, alkoxy, amino, alkylamino, amide, sulfonamide, cyano, substituted or 
unsubstituted aryl; 

R 2 is selected from the group consisting of hydrogen, halo, alkyl, cycloalkyl, 
haloalkyl, hydroxy, alkoxy, alkoxyalkyl, amino, alkylamino, arylamino; 

R 3 is selected from the group consisting of hydrogen, alkyl, aryl, heteroaryl, and 

amide; 

R 4 , R 5 and R 6 are independently hydrogen or alkyl; 
R 7 is hydrogen, alkyl or hydroxyl; 

R 8 is selected from the group consisting of alkyl, cyclic alkyl, or NR 10 R n ; 
R 9 is selected from the group consisting of hydrogen, alkyl, halo, cyano; 
XisCR 12 orN; 

L is a di-valent linker selected from the group consisting of -0-, -NR 13 -, 
-C(0)-NR 13 -, -NR I3 -C(0)-NR 14 -, -CHR 13 -NR 14 -, -CHR 13 «NR 14 -C(0)-NR 15 -, -S(0 2 )-NR 13 -, 
-0-CHR l3 -C(0)-NR 14 -, -CH2-CH2-NR 13 -; 

n, m, and p are independently 0, 1, 2, or 3; 
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R 10 and R n are independently hydrogen, or alkyl, or R 10 and R n together with N is 
a cyclic ring or heterocyclic ring; 

R 12 is hydrogen, halo, alkyl; 

R 13 , R 14 , and R 15 are independently hydrogen or alkyl; 
or, a pharmaceutical^ acceptable salt, its tautomer, a pharmaceutical^ acceptable salt of 
its tautomer, prodrug thereof 

Another embodiment of this invention is a compound of Formula (I) or (II) shown 
above wherein: 

R 1 is selected from the group consisting of hydrogen, halo, cyano; 

R 2 is selected from the group consisting of hydrogen, hydroxyl, -NH2, -NHR 16 ; 

R 3 , R 4 , R 5 and R 6 are independently hydrogen or alkyl; 

R 7 is hydrogen, or hydroxyl; 

R s is selected from the group consisting of NR 10 R n ; 

R 9 is selected from the group consisting of hydrogen, halo, cyano; 

XisCHorN; 

n, and p are independently 1, or 2; 
misOor 1; 

L is a di-valent linker selected from the group consisting of -C(0)-NR 13 -, -NR 13 - 
C(0)-NR 14 -, -CHR 13 -NR 14 -C(0)-NR 15 -, -0-CHR 13 -C(0)-NR 14 -, -S(0 2 )-NR 13 -; 

R 10 and R 11 are independently hydrogen, or alkyl, or R 10 and R n together with N is 
a cyclic ring or heterocyclic ring; 

R 13 , R 14 , and R 15 are independently hydrogen or alkyl; 

R 16 is alkyl; 

or a pharmaceutical^ acceptable salt, its tautomer, a pharmaceutical^ acceptable salt of its 
tautomer thereof. 

It should be understood that all compounds of Formula (I) or (H) have at least one 
asymmetric center and the stereochemistry at the asymmetric center(s) is(are) either RS, R, 
or S. 

In addition, some of the compounds of Formula (D) may exhibit the phenomenon 
of tautomerism. As the chemical structures shown in the present invention can only 
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represent one of the possible tautomeric forms, it should be understood that the invention 
encompasses any tautomeric form of the drawn structure For example, any claim to 
compound A below is understood to include tautomeric structure B, and vice versa, as well 
as mixtures thereof 




A B 

The most preferred compounds of this invention are shown in Tables la, lb, 2a, 

and 2b. 
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Utility 

The present invention provides compounds capable of regulating and/or modulating 
protein kinase activities of, but not limited to, VEGFR (Vascular Endothelial Growth 
Factor Receptor) and/or PDGFR (Platelet-Derived Growth Factor Receptor). Thus, the 
present invention provides a therapeutic approach to the treatment of disorders related to 
the abnormal functioning of these kinases. Such disorders include, but not limited to, solid 
tumors such as glioblastoma, melanoma, and Kaposi's sarcoma, and ovarian, lung, 
prostate, pancreatic, colon and epidermoid carcinoma. In addition, VEGFR/PDGFR 
inhibitors may also be used in the treatment of restenosis and diabetic retinopathy. 

Furthermore, this invention relates to the inhibition of vasculogenesis and 
angiogenesis by receptor-mediated pathways, including the pathways comprising VEGF 
receptors, and/or PDGF receptors. Thus the present invention provides therapeutic 
approaches to the treatment of cancer and other diseases which involve the uncontrolled 
formation of blood vessels. 

Synthesis of Compounds 

The compounds of this invention can be readily synthesized by those skilled in the 
art starting from the acids disclosed in US 60/525,430 and US 60/525,945. 

The compounds described herein are presently representative of preferred 
embodiments, are exemplary, and are not intended as limitations on the scope of the 
invention. It will be readily apparent to one skilled in the art that varying substitutions and 
modifications may be made to the invention disclosed herein without departing from the 
scope and spirit of the invention. 
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The Claims 

What is claimed is: 
1 . A compound of Formula (I) or (II): 




H 



wherein: 

R 1 is selected from the group consisting of hydrogen, halo, alkyl, cycloalkyl, 
haloalkyl, hydroxy, alkoxy, amino, alkylamino, amide, sulfonamide, cyano, substituted or 
unsubstituted aryl; 

R 2 is selected from the group consisting of hydrogen, halo, alkyl, cycloalkyl, 
haloalkyl, hydroxy, alkoxy, alkoxyalkyl, amino, alkylamino, arylamino; 

R 3 is selected from the group consisting of hydrogen, alkyl, aryl, heteroaryl, and 

amide; 

R 4 , R 5 and R 6 are independently hydrogen or alkyl; 
R 7 is hydrogen, alkyl or hydroxyl; 

R 8 is selected from the group consisting of alkyl, cyclic alkyl, or NR l0 R n ; 
R 9 is selected from the group consisting of hydrogen, alkyl, halo, cyano; 
XisCR 12 orN; 
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13 

Lisa di-valent linker selected from the group consisting of -0-, -NR 
-C(0)-NR 13 -, -m 13 -C(0)-NR 14 - -CHR 13 -NR 14 -, ^HR 13 -NR 14 -C(0)-NR 15 -, -S(0 2 )-NR 13 -, 
-0-CHR 13 -C(0)-NR 14 -, -CH 2 -CH 2 -NR 13 -; 

n, m, and p are independently 0, 1, 2, or 3; 

R 10 and R 11 are independently hydrogen, or alkyl, or R 10 and R n together with N is 
a cyclic ring or heterocyclic ring; 

R 12 is hydrogen, halo, alkyl; 

R 13 , R l4 5 and R 15 are independently hydrogen or alkyl; 
or, a pharmaceutically acceptable salt, its tautomer, a pharmaceutically acceptable salt of 
its tautomer, prodrug thereof. 

2. The compound of claim 1, wherein: 

R 1 is selected from the group consisting of hydrogen, halo, cyano; 

R 2 is selected from the group consisting of hydrogen, hydroxyl, -NH 2 , -NHR 16 ; 

R 3 , R 4 , R 5 and R 6 are independently hydrogen or alkyl; 

R 7 is hydrogen, or hydroxyl; 

R 8 is selected from the group consisting of NR 10 R n ; 

R 9 is selected from the group consisting of hydrogen, halo, cyano; 

Xis CH orN; 

n, and p are independently 1, or 2; 
misOorl; ' 

L is a di-valent linker selected from the group consisting of -C(0)-NR 13 -, -NR 13 - 
C(0)-NR 14 -, -CHR 13 -NR 14 -C(0)-NR 15 -, -0-CHR 13 -C(0)-NR 14 -, -S(02)-NR 13 -; 

R 10 and R 11 are independently hydrogen, or alkyl, or R L0 and R n together with N is 
a cyclic ring or heterocyclic ring; 

R 13 , R 14 , and R 15 are independently hydrogen or alkyl; 

R l6 is alkyl; 

or a pharmaceutically acceptable salt, its tautomer, a pharmaceutically acceptable salt of its 
tautomer thereof. 

3. The compound or salt of claim 1, wherein the compound is selected from the 
compounds 1-10 in Table la. 
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4. The compound or salt of claim 1, wherein the compound is selected from the 
compounds 11-20 in Table lb. 

5. The compound or salt of claim 1, wherein the compound is selected from the 
compounds 21-36 in Table 2a and Table 2b. 

6. A method for the modulation of the catalytic activity of a protein kinase with a 
compound or salt of any one of claims 1, 2, 3, 4, or 5. 

7. The method of claim 6, wherein said protein kinase is selected from the group 
consisting of VEGF receptors, PDGF receptors. 



